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WHICHEVER IS LONGER, FROM THE MAILING DATE OF THIS COMMUNICATION. 
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3) D Since this application is in condition for allowance except for formal matters, prosecution as to the merits is 

closed in accordance with the practice under Ex parte Quayle, 1935 CD. 1 1 . 453 O.G. 213. 
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4) ^ Claim(s) 14-26 is/are pending in the application. 
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5) n Claim(s) is/are allowed. 

6) KI Claim(s) 14-26 is/are rejected. 

7) IEI Claim(s) 74,23 and 24 is/are objected to. 

8) n Claim(s) are subject to restriction and/or election requirement. 

Application Papers 

9) K The specification is objected to by the Examiner. 
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Applicant may not request that any objection to the drawing(s) be held in abeyance. See 37 CFR 1.85(a). 
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DETAILED ACTION 
Specification 

1 . Applicant is reminded of the proper language and format for an abstract of the 
disclosure. 

The abstract should be in narrative form and generally limited to a single 
paragraph on a separate sheet within the range of 50 to 150 words. It is important that 
the abstract not exceed 150 words in length since the space provided for the abstract 
on the computer tape used by the printer is limited. The form and legal phraseologv 
often used in patent claims, such as "means" and "said." should be avoided . The 
abstract should describe the disclosure sufficiently to assist readers in deciding whether 
there is a need for consulting the full patent text for details. 

The language should be clear and concise and should not repeat information 
given in the title. It should avoid using phrases which can be implied, such as. 'The 
disclosure concerns." "The disclosure defined bv this invention." "The disclosure 
describes." etc. 

In this instance, replace the legal term "means" in the 3rd line, and replace 
"Disclosed is a" (phrase that can be implied) with "A" in the 1st line . 



2, The disclosure is objected to because of the following informalities: on page 4, 
7th line from the end of the page, replace "degree" with "degrees" after "120". 
Appropriate correction is required. 



Claim Objections 

3. Claims 14, 23, and 24 are objected to because of the following infomrialities: in 
claim 14, 1st line, insert "said nozzle" after "steel,". In claim 14, 4th line, insert "the" 
before ''wall" to obtain proper antecedent basis. In claim 23, 1st line, replace "claim 1" 
with "claim 14". In claim 24, 3rd line, replace "gas inert relative to steel is" with "gas, 
inert relative to steel, is" for clarity. Appropriate correction is required. 
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Claim Rejections - 35 USC § 112 

4. The following is a quotation of the second paragraph of 35 U.S.C. 1 12: 

The specification shall conclude with one or more claims particularly pointing out and distinctly 
claiming the subject matter which the applicant regards as his invention. 

5. Claims 25 and 26 are rejected under 35 U.S.C. 112, second paragraph, as being 
indefinite for failing to particularly point out and distinctly claim the subject matter which 
applicant regards as the invention. 

With regard to independent claim 25. this method claim is generally written in a 
narrative format, rendering the claim indefinite. This method claim should be written to 
distinctly set forth positive, active process steps. 

Claim Rejections - 35 USC § 103 

6. The following is a quotation of 35 U.S.C. 103(a) which forms the basis for all 
obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set 
forth in section 102 of this title, if the differences between the subject matter sought to be patented and 
the prior art are such that the subject matter as a whole would have been obvious at the time the 
invention was made to a person having ordinary skill in the art to which said subject matter pertains. 
Patentability shall not be negatived by the manner in which the invention was made. 

7. This application currently names joint inventors. In considering patentability of 
the claims under 35 U.S.C. 103(a), the examiner presumes that the subject matter of 
the various claims was commonly owned at the time any inventions covered therein 
were made absent any evidence to the contrary. Applicant is advised of the obligation 
under 37 CFR 1 .56 to point out the inventor and invention dates of each claim that was 
not commonly owned at the time a later invention was made in order for the examiner to 
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consider the applicability of 35 U.S.C. 103(c) and potential 35 U.S.C. 102(e), (f) or (g) 
prior art under 35 U.S.C. 103(a). 

8. Claims 14-20, 22, 23, and 25 are rejected under 35 U.S.C. 103(a) as being 
unpatentable over JP 8-39214 in view of JP 2002-239690. 

JP 8-39214 discloses an immersion nozzle for use in a method of continuous 
casting of clean molten steel, in which the nozzle includes an inner hole 3 having a wall 
surface that comes in contact with the molten steel, with the wall surface being formed 
(either entirely or at least in part) of tubular-shaped refractory layers (2,6), such that the 
refractory layer 2 is carbonaceous (graphite-containing) and the refractory layer 6 is 
comprised of 5-87 wt% CaO, 10-92 wt% MgO, and 2-15 wt% Si02 (inclusive of <5 wt% 
Si) over a wide range of various controlled weight ratios (inclusive of CaO + MgO being 
65 wt% or more, and containing at least a trace amount of carbonaceous material(s) 
near the contact region of carbonaceous refractory layer 2), as well as controlled low 
porosities and layer thicknesses based upon the weight ratios, as one of ordinary skill in 
the art would have recognized based upon the temperatures reached in the continuous 
casting apparatus (abstract; paragraphs [0012]-[0040] of Japanese text; and Figures 1- 
3). JP 8-39214 does not disclose the use of a swirl vane provided in the inner hole of 
the nozzle. 

However, JP 2002-239690 discloses an immersion nozzle for use in a 
continuous casting method of cast slabs, in which the immersion nozzle includes a 
spiral-shaped swirling blade/yane (at a 60-180 degree twist angle) provided in a tier 
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portion (adjacent the reduced diameter region) of the inner hole of the nozzle, such that 
the swirling blade/vane is advantageous for improving the cast slab surface and for 
reducing porosity defects at the center part of the cast slab (abstract; and Figures 1 , 3, 
5. and 14). 

It would have been obvious to one of ordinary skill In the art at the time the 
applicants' invention was made to modify the immersion nozzle for use in a method of 
continuous casting of molten steel, as disclosed by JP 8-39214, by using a swirl vane 
provided in the inner hole of the nozzle, as taught by JP 2002-239690, in order to 
improve the cast slab surface and to reduce porosity defects at the center part of the 
cast slab (JP 2002-239690; abstract). 

9. Claims 21 , 24, and 26 are rejected under 35 U.S.C. 1 03(a) as being . 
unpatentable over JP 8-39214 In view of JP 2002-239690, as applied to claims 14 and 
25 above, and further in view of JP 10-263765. 

JP 8-39214 (in view of JP 2002-239690) disclose and/or suggest the elements of 
independent claims 14 and 25. Neither JP 8-39214 nor JP 2002-239690 disclosed the 
use of an inert gas injection port and supply of inert gas provided above the swirl vane 
within the immersion nozzle. 

However, JP 10-263765 discloses a method for controlling molten metal flow by 
an immersion nozzle In a continuous casting apparatus, In which the Immersion nozzle 
5 includes a gas Injecting hole 3 and a plurality of slits 2 for introducing gas In the upper 
portion of the nozzle 5 (which would also be located above the swirl vane of JP 2002- 
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239690), in wliich the inert gas injection port and supply of inert gas provided above the 
swirl vane within the immersion nozzle are advantageous for uniformizing the flow 
speed of molten metal from the nozzle while developing stirring flow through the nozzle, 
which would result In restraining development of defects/inclusions into the molten 
metal (abstract; and Figures 1-6). 

It would have been obvious to one of ordinary skill in the art at the time the 
applicants' invention was made to modify the immersion nozzle for use in a method of 
continuous casting of molten steel, as disclosed by JP 8-39214, by using a swirl vane 
provided in the inner hole of the nozzle, as taught by JP 2002-239690, in order to 
improve the cast slab surface and to reduce porosity defects at the center part of the 
cast slab, and by further providing an inert gas injection port and supply of inert gas 
provided above the swirl vane within the immersion nozzle, as disclosed by JP 10- 
263765, in order to uniformize the flow speed of molten metal from the nozzle while 
developing stirring flow through the nozzle, which would result in restraining 
development of defects/inclusions into the molten metal (JP 10-263765; abstract). 

Conclusion 

10. The prior art made of record and not relied upon is considered pertinent to 
applicant's disclosure. The Ando et al., Mamkawa et al., Ogata, JP 61-256961, and JP 
1-289549 references are also cited in PTO-892. 
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1 1 . Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to Dr. Kevin P. Kerns whose telephone number is (571) 
272-1 1 78. The examiner can nomially be reached on Monday-Friday from 8:00am- 
5:00pm. 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Patrick Ryan can be reached on (571) 272-1292. The fax phone number for 
the organization where this application or proceeding is assigned is 571-273-8300. 

Information regarding the status of an application may be obtained from the 
Patent Application Information Retrieval (PAIR) system. Status information for 
published applications may be obtained from either Private PAIR or Public PAIR. 
Status information for unpublished applications is available through Private PAIR only. 
For more information about the PAIR system, see http://pair-direct.uspto.gov. Should 
you have questions on access to the Private PAIR system, contact the Electronic 
Business Center (EBC) at 866-217-9197 (toll-free). If you would like assistance from a 
USPTO Customer Service Representative or access to the automated information 
system, call 800-786-9199 (IN USA OR CANADA) or 571-272-1000. 

Kevin P. Kerns /^a^k Y^.^ ^/^^7 
Primary Examiner 
j/p^ Art Unit 1725 

kpk 

February 6, 2007 



